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(54) SOUD-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup 
device in which the dynamic range is expanded without 
generating fixed pattern noise resulting from unevenness 
of saturated charge amounts Qs of each picture 
element 

SOLUTION: Each light receiving section 1 is divided into 
two light receiving areas 12a, 12b whose sensitivity 
differs from each other, among signal charges read from 
the two light receiving areas 1 2a, 1 2b of each light 
receiving section 1, signal charges of the light receiving 
areas with the same sensitivity in adjacent light 
receiving sections are mixed in vertical transfer registers 
2-1 -2-n and the mixed charges are transferred 
vertically and the signal charges in the light receiving 
areas with different sensitivity are transferred separately 
horizontally while being distributed to two horizontal 
transfer registers 3, 4 by a distribution transfer gate 5, 
the charges are converted into a signal voltage by 
charge detection sections 6, 7 and the converted 

voltage is fed to an external signal processing circuit 30, in which the signal with higher 
sensitivity is clipped and the resulting signal is added to a signal at a lower sensitivity to obtain 
a video signal output. 
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m?m i ] f- + * *z i- v -^mmx. «t -c4>& < £ 

2 >X7clBfi <* ft fc1t$[[I©g::7fcSB £ . 

nw© ^ *> . n o 5 s^spcDis) c«s©*#««©ft 
# £ . 

lWIBWR*©fiB!l63S ^ * tc J: o -CJ(Kc(Eai3 ft 5 
£. 

» 7 u c © # y v~j vMta t {mm 

C 4 «c Mt aa«fc©s*««©& « * 6 Bl* ffl S ft /eft # 
y*££. 

ira!HR*©£fflKi£ uy^^KJ:-? -CJIKc^ $ ft 5 

]!Jfe&&#©7k¥!£ii u^^Wo ft fcfi# 

ft £ fl&©SS©S*^ig©fi#m# £ £S£ L/Ttti^Jt* 
5 tfj^gfl £ ft: t £ £!K¥® £ IT -5 HtffMtttK. 

[1**93] ButBm^gp«> mimm&wkw-fmu 

*>n^©^^©«**w«^«#«w* * y » 
^-rs^— ©y s ? $£. mfiE'j s ? *-cd> y » ^sft 

fc(t#m^<!:ffe©JSK©S*^«i©<i#m^<!: 

tezctzmnttz mxm 2 iatg©H<*m^ago 

[*tH©l¥ttl%K9i] 
[0 00 1 ] 

[«H©JHr*88«i»»] BftiMUKBCCH 
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l^-SjA^-f 5 *i>L'>yCCDCCharqe Coupled Devi 

ce) mwmmmm-th. 

[0002] 

[ee*©«^] c c DHftatMiarci*. v h y 
<c2*7cB«Sftfc#Bi* (S#SP> octet, >T:fcmg& 
$ h^ois § ft fc«#«gffi#H3Ra> erfift fcf^t*. c 

esim u^^«±©A«3ai«:»i6-r 4«^a*36«»e.ft 

10 

[0003] C<D?4*S. v 2 \s>¥&&ttZ1tlb 
tc. 018 CC^-f <fc 9 m&OUttZ> 2 a«©HsR. 
MjLtflUUOOR 1 0 1 <fc<S®SH^ 1 0 2 <t?rgit^ 
iai{cri!i«u-cscs«:EKo. iS.®giffl^ l o l ©<i^ 

^«Bi^ i o i comntmtim&mm 1 o 2<Dm^m 

l o 4{cr*TKai/r*fif«WH» 1 0 5 tc#t*&u. c 

WP3 - 1 1 7 2 8 1 4f&tt#JK) . 
[0 004] JtP^SCCDH#»«iSa«:*sl«>r«, A 
W*«7***&-je««±«:&s<b > i^JSSiS*i 0 l© 
fl-sf^rtc y s v ^*5gj.^5/c«6, c©i«!SttBi* i o 
1 ©{f#mM£f£JSSiiM 1 0 2 ©{f-*f1S1w££i!£-f 
^»C£r. 01 QKLm-rtC6<DVrtli&mi<DAtiltlft 
tt*sf#6ft. cftJCcfc^-cK^^^-s ^fu>^b3W^ 
3S;?ftS. 

30 [0005] 

B3R 1 0 1 K*5«,>r. SH^CTi^c y s ? J: 

/c±ia«^©fiE*© ccd a^^@s^g-c ^ 

Si*©i&fO«^ffiQ s©A5^A*t<^ciit). S2 0(Cm 
-T J: *> K . Wft^iSfKOAm^l^ttK * 7 42 h ifi& G 

*f3t*©*B^, «W*©ttflKK«Qs©A93&J**l> 

[ o o o 6 ] *«ib«. Sil^©fSfn^?tSQ 
s©A^{c®a-rs@3E^ , *->>'-rx4^-rsc<t 

&<. y-f^-s yi>u>i?©jfc*:*5ltti0fcHtttifli 
^g^lSttt- ^ c £ * SS<3 i f £ . 
[0 007] 

[t?gi£ft?ifc-r&fc£>©^ig:] *^tcj:.5H«cai«ll 

ga> 9=- +■ f y«g^«c<t-oT^ < £ 2&m 

S tifroft a? 34i«C^P*fto £ £ 4> fCg ^ ©*flB6«a 
ft -5 »»©«#««*» 6 % 0 . v h y ^ X «tc 2 &7cB 
50 «3ftfctt«fl©«3tWi. C©«^li©S7tg|5©Sit 
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n C 4 5CE 3 ft #>o&g;5fcgp C 4 t,cm$L<D$:%mM(D& 
&U^**teJ:^TIiB(ci^3ft£!K®©Sfc5§*« 

j&4&oTC>£„ 

[0 00 8] iffifltlSWHmSfl^laCCjBUT. 
ap©«»03Bt««©JBflt35*« * Sfc S £ 4 -C. PI OA 

So cni&©5f3t»*»6«*. s»wc:4 «:«»©*# 

M*£©# * Oflt#m»MKjil * 3 ft 

©PU CJra©$JMi«©ft#*ffil3]± U^x 

ifrt-efi^sti/caaiWEassn. 3 etc !*&*©*¥ 
weftrao^KTk^peaisti. Mtmam-cwsMs^K. 

^Mt««^©e#*«fK:»^< mfimmt* v * ^3 

.ft. L*SfM©M©3*tott©flH»«»Ka^<tfi 

[0 00 9] *jm£J:S4b0BtUtMtBi*. 30 
a* h » ^MtttcJ: i>-cd>«c < k i> 2 £M3 ft#>-?&* 
iteSLicmnzft-ok k *>tc&*©!»g#g& *>«&©§ 

ffl©^teg|S4, CO»Wtfl©**«©Sifi5>Jc:<t«:E3 

tifr^^ftmck tcmk<D9tiftmmo& * a>e>st*m 
36««ofli^nisiBi±*a^ l r «HEi«-r hm&fro 

i K«W r 7K¥is -5 ttSR*©* 3 ! 1 ^ U'^ji 40 
k. C<0tB^©**(gaSUi?X*{cJ:-3rCatSft/c 

m^JWi1-©ff 2> y 7 7'U, C © £"J ? 7' L, fcft 
4 ffi©J^©3fc)l^i^flM»« «f 4 * m-is u x ta 

[0010] ±iaitfi£©{fe©@#}g®£rS(C*5^T, 5t 

©a^s^^g©t§^ 4 mite . s§*sp <r 4 8c mn<D 
igsiu^^irrt-cii^snfcsaitisaisft, 3*>«ci9 so 
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ur«9$Kf6ftrwi*<ejMHisasft*. tit. tu 
*WE»3ft]'dt-*«w©9fc.. d>a:<4fc. 

^3ti, L^SSffi©RKS©S*^©(i^®54*S 
iir3ft£. 
[0011] 

xmmz^ML-o^mmicisiwrz. mat. *§m<o 
g«-rs«tfc<i©s*gis (■*) i h y **tt«t2 

i>G£BB 3 nt (,>•£„ Ctie>©S5te8l51«. * + 
h 'J y'mm 1 1 fCcfc o r^^.{i 2 ffflStltc 2 iCDgft 

[0 0 1 2 ] t©2-?©S*3Iiil 2 a, 1 2 b Cc«. 
H2(C^-rj:^CC, A*f3fc*K9iA£ffc«>©MPl 3 
a. 1 3 btfifcfcKKW&ftT^S. HIP 1 3 a. 13 
b©#ggPffiS!Sa. Sb(XSC»tcH«(0. m«sa 
<Sb4*5J:9(c|Be3ih-Cl>4. CfttCfcO. MP 

■C8t»)jatf*«^<<CSA:Ji>, 1 2 b 

«3t«« 1 2 a «fc <3 t^s^w< ^c^,, *fc. mm&m 

-T4C4-C. JSa^«36KA*^tfe©4fe-£. 

(00131415. *^Jr(J, 2 r>©«*«« 12a. 

1 2 b©JS®4S!Ec6-«*SA:»ti: v MP 1 3 a, 13b 
©&I3PB*S a, S b£g&ibt!\ 3 6tCJS<g©«l> 
^C©*^>5=- » 7*U>X 1 4 ?:i2-r-S^i3c4 
SPiSSa, Sb*S&6-l*S/cW. ^(c 
©^+>^-^7"U>Xl 4*@B-T-5A:Wrt. 2o®§ 
3fe61*lSt 12a, 12b 5Ci imtfe 

-C$>&„ 3 2-3©S3feM^{l 2 a, 12b©±K 
fe^^jU^^IEU. ^;l/^©aii*«r^6-ti-fc 
•3 . 2 -oO^jtMii 12a. 12b ©±©»J1J!©JISJ! 

3teSS^ 12a. 12b tCJBSfc&fcfctJ-* C 4*5bJ^-C 

[0014] ±fe#fS©#S*gp 1 (C*fL, ^-©gfiyij 
£T 4 (C n *©Stt^M U ^ ^ ^ 2 -l~ 2 -n^IB3 ft f ^ 
•5. ffiSI£^uy^^2-l~2-n©¥ffi^"^-> ; &lll3 
5C, -e©X-X' MI4I4(Cfn^Tt. I3fc 

«fcy:ia4cc*si»r. fteS^ + ^JU2 nc?s-,r5 L + ^;u 
* h v?mm2 2&Bf8.znxi,>z. ttc. 

>V2 1©±*(C«. y- hi^StM (S i O, )2 3^ 
brl^l)i, H2JS, 03@©#y->y n>ClPo1y,2PD 
lv,3Po1v) * 1 6«cSI5j*«ffi2 4. 2 5, 2 6*i.i5ji 

m®2 4-mkmm2 e-iess*S2 5©*t?«a*rsi 
tc^ o ig L/ r ieg 3 ft x i > s . 

[0015] ±f£litS©SiaiijM u v>x $ 2 -l- 2 -n 
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(/)V6it lffl(Dg56fflHC*f£c;L"Caa:W6tlfc3fiCD 
^1112 4, 2 6, 2 5&COl>T, SfiS£^I&lCC*5 
l>r*9#52iIi*#**t±U t<D6fI<Df£^1I©£ 

[0016] T«ct>%. -*OS:*gP 1 fC»JCT *JP 1 

jB<D(E£tt«2 4*c« 1 tasaffisifts* d^*vi 

**V2#. »2»0(BaS««2 5«Ctt3ffiaoffiift(E 10 
CCStJEE-rSSS 1 •0(E3*S2 4 CCtt4tBg<D£iB1g& 

mm&$kzvy *<t>v5&* m2m<D$mnm2 sect* 

£o COSHKai^P ***V 1 -^*V66i3fflU^U 
4£*K cnW-^t 3O0D|gj2£«ffi2 4. 25, 2 6 

[00 17] COffii6i^U^X£2-l-2-nCcfct> 20 
"C, CTiCC2o©$3K««l 2 a, 12b© 

Sfil^U^^2-1^2-rrttC*2CCiEBStl-So * 

ur, aaneauy^*2-i-2mtt. «£-ofc««# 
ttccttwr*. 30 

[0018] SfiKi* U J>* 5? 2 -1- 2 -nO(SaS*^0 

«r*«c«. mm.(om^ 5 2 o<z>»te«« 1 2 a . 12b 
testis ur 2*©tK^iesiu^*3. 4#ie3ftro> 

£ 0 C^2*CD7k^^U> > X^3, 4tt. 2tBCD7K¥ 

KS^o^^Hl, <^H2CcJ:or|gl&$n. Sitfg 
3S U y ^ * 2 -1— 2 -r* 6 »C (ESS 5 ft S ^Jg<£>^& £ 

^ > * > y ma ©»©*TJfe«WBK: fc 1 > r«t**T* 

[0019] «jttf, SflMBSU^* * 2 -1-2 -nfflCD 40 
3£ffi4Rl 2 a©«#*fifra±*«^Lrf#6>ti4 2H3R 

* 4 tt % m^SS &3tU 1 <DiKMKOftXM« l 2 b cd 
flPHBtfH ±* 0 r 6 ft 4 2 nXAeDttfHffiF& 
CCD2*CD*¥KiHU^^^3. 4C£*t 
f «flt#««fCD«0»»tt. W*¥<EiSL'> ? X#3 i 4 

ncces ti/ca o fttfKay- f 5 tc j: r tf . 
[0020] -r**)^. a 5 5 tc % gateau- 

5? 2 -1-2 -rrtP 6— Ui/* * 3 Ki&j* 50 
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Sh4^t*;i/S«5 l^»oTfii2^0*^tei§u^^ 
*4Cc»sna«Jftitt^T^S. iS9#tt3K*y-h 

£ft£ 0 &*5, ^^^Jl^ig5 1 CDSffltCti^^^Jl/X 
F * :/SB5 2 jW&3E3ft, -e*iCcSPtCB1-4*¥K3Su^ 

[0 02 1 ] ^ftWCCtt, 05(CfcOt 4 fi^gCDS* 

gtftffim 1 2 b CCO^TOfi#«ffl4*Ent?^L/^:*» 
^T, ft^S^O«Sai^U^^^2-l-2-n^6*¥ 

Kasu^^*3cc«psns<t. *<D***¥iEau^ 

»£ilS U>^ £2-1-2 -nrt>67k¥fS£ L^* £ 3 S 

««5 i*^ur7K J P<6aiu^*4K:*sn, 
**¥«3lu^x^4«:tJt>r*:^Kaisn4. 
[0 0 2 2 ] \sV>X % 3 . 4 0fE&ft0ttSCc 

cD^M1^tUgP6, 7(t *¥&i*U3>X£3. 4Cc<£o 

^OUTl, OUT2 iL-r^SB-tH^^tl^a ft 

^^x^U-£ 1 0r-£/&3ti£ o 
[0 0 2 3 ] 2o<Z)ft#a*OUTl. OUT2(D^ 

e#ffl*o ut i aifiSKcos^mK 1 2 a cwt* 

««f«c»^<©#«EEr*0, ftHi»OUT2l«IB 

1 2 bOfi#W3f*c*^<e#«Er* 
4o COdfttlAOUTl, OUT2t3*HB©«#«iffl 

ass 3 0 ^c«$& $ h o c omm&mMffi 3 0 os<* « 

[0 0 2 4] S6CCfcC^r. M^OUT 1 

(S/H) @gg3 1 rif>^l/*-Jl/ KSti 
/cfg, ^^^X[5IgS3 2CCfcl»TBf5E<D^^^XU^ 
ElW7^Jtl^ 0 C<DX^*[5]£§3 20ffi^ff 
tr^T^^S 3-CiB«Stl-CttlJ»S3 4 0— * 
©A*ift5. */c k «UJ^OUT2Bf>^*- 

6 "CHFfjEO ^ »; y ^ E2tC*Vv ^3 AD 
IW3 4<0**C!?A*iar*. finaS3 4«ffiA^ff-^ 

[ o o 2 5 ] ±ai/c <t ^ te. l 2 b 
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l 2 bco«#«9te«-3< Hfcfcfl^K:*u,T 

[0 02 6 ] ft*J, HR00MrtfC*L>r . 

1 *2ott:*HlWU fira<0S3feflM 1 2 a 4*Jg^<D 
StfHSi* 1 2 b i*MfsiH*rfiliC*jUT3tSCCieaO 10 

8 CCtSO fc<fc 5 *C % iftJfiftSiX 1 0 1 iSSJffiffl^ 1 0 

2 i*M^*«^fec»r^^Eaofc««o«e* 

SiaSteiCittt. 1 ocr«SB (BHt) i* 
?tWXh-; 1 1 -«MH 0 1 ^>Q#g 

4on>& 0 

[0 02 7 ] CCDi^CC, lOODSjfegPl + 

b v 1 1 fSI»*<0«fc«« 12ai« 

i 2 b i*aft«Eawiftcc*5i»rss:«: 20 
mm ofc*RR*s & c 4 6c J: o % roRoaiDJnx^ njffe 

4 ft ». C*Ut<fc9, CCDiMMg(D»*ftfc 

[0028] mmmm^tm^^^zmm <« 

[0 02 9] JUT* 2o©«iai«12a, 12b^6 

«c»d»»UTtt?8^* 0 ftte> H3 6c^-r«aiEa!u 
^**2-l^2-nCCbl*T. 6ffloSia«E3S^n 9 int> 
Vl^VBtt, 3feaUfc<fc!)tc3ffiU-'<;l/*4 4o f 
ftfe^, i^U^u <fcTF\ "H" U^ibiC-T) . *H 

(JWT* "M" U^JUilW) , (fit 
T\ "L" u^uifi-r) <D3ffi*4*K cticcjroT 

3o<£>^§®I2 4, 2 5, 2 6<Dl»^h(D«ffiT<>fi| 
[0 0 3 0 ] ^ < -jv KR*m Ocd^cd^:^ 40 

3, *V6**"H" U^UCCftSi, »*)-£52|Ii*(0 

iCiBeeos%ffi«i 2bcc»»3tifc 

(0*. OHWRU «TPJ«4'ri) we* 
«ffi2 5<DTCCH*tbSti* ( t = t 1 ) a £<D4£, 
il^^n^^Vl, *V2, *V4*ScfcO f *V5 
***{C " L" l^;UC*£ 0 50 
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[0 0 3 1 ] *<D8L SMBB^O* ?<t>V3 t <t>V A 
*5<fcO'<£V S^liCC "M" U^<Ji/5rgr "L" U-UbCt 
-Tftfc^, «iMBi!*P7**V3# "H" 

[0 0 3 2 ] CGD<fc5CC, gfi&i£*0***V3. * 
V4*5<fcV*V5^JBCC "M" U^Wgilt "L" 
U^^tCil^-rSCitCiO, Sit?toii^P^^*V3 
SEPSIS n/cte^mffi 2 5 ©TOiflW^llUBS s 
C<D4£, SiMSH^n^^^Ve^JK^LT 
"M" U^;bCC*4C4^6v Sfilsii^ P v 2 4> V 5 
"m" u^<;b^e> M L" u^;ucg#Lfc&&£ ( t = 

t2)T\ m\M$m tvv?<i>v3 mm s n/cfeim 

S2 5©T* 3 6l6S3nfcm#«W^. ilSS^v 
^*V6*SEPftl3nfc«gaS«ffi2 5©TCC«Sn, <t o 
tR^^ 2li«IB{c*ir^lBJMIWO»#«Wra±*s 

[0 0 3 3 ] ^CC k mUUmt>Vv>?4>V 2io£V<t>V 
Aifi "H" U^;UCft^>4. 2lBmcD-*CD^3/icDte 
SHS2 6 *j <fc CXffi*d>» 1 JI<D£Stttt2 4<DTO^< 
T*>^i-;V3&W<ftSfca5, {KAftCD«XM«l 2aCC 

5)**KaS«B2 6 f 2 4©TfcR#fflSft* ( t = t 
3) o C(D4#, SittKa^n v^*V 1 . *V3*sJ: 

tf*v5*5*ic m l" u^wc*ti fc meas3k*vvi> 

*V6^ "M" U^^icfe^o 

[0 0 3 4 ] itSl^P-^<^V2WO'(/» 
V3*ilB^C M M" U^JU^rgr "L" U^^C^T 

^6 "M" U^;UiCS^U, S6tC-3EI^Ha "L" U 
^Ufca»-T4. ^tC, fti«Ea^0 7^*V3aWafi 

[0 0 3 5 ] COJr^Cc, Sfi<Ei£*n? **V2**J: 

nfcisa««2e©T©«#«w*«aoieasti*. c 

MCfo&C tfrh. mMMMZV y 2 4>V 3^ M M M U 
"L" U^;U^cS^L/cB$^ ( t = t 4 ) T\ 

mmMm >? n v v <t> v 2 sMEittn s n/c(BS«ffi 2 e <dt 
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[0 0 3 6 ] CCDtttt-Ctt. sfi^ecto^-cijiw^s 

ft h«lBCc«fLr«OB»tftf*>h*. 

* * 3 to «fc 0« !) » wisas h 5 L T 7k¥fei u 

[0 0 3 7 ]£H>T, 7-/-il/FK*IHL©»*0«» 
— /bK©ttff«:'ot»r, EI l ocdzj s >y* + - 
0 1 10«pflF»W!B«c«-5C»riM!r4. 

3, *V63W""H" U-^UCCfcii, i*9^5 2bbr<d 

i>m<*2>tczb, nsm&oi&yemt&i 2bicwmzfttc 
m^mm&^mmmz soTocR^msn* ( t = t 

V4 to<££»V 5#^c " l" U^UC&& 0 
[0 0 3 8 ] *©flL gSSK£*P* *<<>V6. </>V 1 

"L" u^utca^-rSc fififgiii^P •> ^</> v 

**v2#*m^*pv**v 1© m m m u^kdjw 

[0 03 9 ] CCDctSK* Sjt(Eiil^P^^*V6. * 

v i toJ;a ? <f>v2#JEft "M" u^uijgfior "L" 

I/^HcagfSCit?, Sit«gi§*P***V6J&5|:|l 
Al3tifelE»S«2 5 ©T©ft#B?i5#SiEtei* $ ft 
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